Processing of exogenous liposome-encapsulated antigens in vivo generates class I MHC-restricted T cell responses.
Acid-sensitive liposomes have been developed for cytosolic delivery of encapsulated substances. We now demonstrate delivery of liposome-encapsulated Ag into the class I MHC Ag processing pathway in peritoneal macrophages in vitro using several types of acid-sensitive liposomes, including those composed of dioleoylphosphatidylethanolamine (DOPE)/palmitoylhomocysteine, DOPE/cholesterol hemisuccinate, DOPE/dioleoylsuccinylglycerol, and DOPE/dipalmitoylsuccinylglycerol. Our previous studies showed that acid-resistant liposomes (dioleoylphosphatidylcholine/dioleoylphosphatidylserine) did not engender class I-mediated presentation in vitro. However, in vivo immunization with OVA encapsulated in acid-resistant as well as acid-sensitive liposomes generated class I MHC-restricted T cell responses, as determined by subsequent in vitro cytotoxicity assays using OVA-transfected target cells. Target lysis by these cells was OVA- and class I MHC (Kb)-specific. This response was not generated by immunization with equivalent amounts of soluble OVA. Thus, a pathway for in vivo class I processing of Ag encapsulated in acid-resistant liposomes has been missed in vitro, perhaps because it is dependent on specific populations of APC or interactions between cells that have not been reconstituted in vitro. This pathway may explain the ability of many exogenous particulate Ag (liposomes, bacteria, parasites, and mammalian cells) to generate class I MHC-restricted T cell responses.